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following  Is  th«  translation  of  an  article  by  km  Tolle  of 
the  Veterinary  institute  of  the  University  of  Goettingen, 
in  the  German-language  periodical  Deutsche  tieraerstliche 
V/oohenschrift  (Osman  Veterinary  weekly),  '/ol  68,  No  7, 

1  April,  iWI,  pages  193-202.7 


i.  I-Ttroductton 

Lately  the  suspicion  that  bovine  leukosis  is  caused  by  a  trans¬ 
ferable  agent  becomes  more  and  mare  likely.  Several  authors  Clobber- 
stein  et  el.  (40,41),  ?r.  and  H.  Schottler  (131),  Khuth  (76),  Gotze, 
Hosenherg  and  Ziaganhagen  (49))  were  able  to  cause  characteristic  hema¬ 
tological  changes  of  leukosis  by  transfer  of  milk,  blood,  tissue  pulp 
or  feces  from  laukctic  cattle  to  cattle  of  the  sane  species.  Three  of 
the  seven  animals  infected  by  Gotze  et  si.  even  became  sick  with  humor¬ 
ous  leukosis.  No  transfer  with  cell— free  material  has  succeeded  so  far. 
The  systematic  use  of  the  "leukosis  key*1  developed  by  Gotze,  Hosehberger 
and  Hsgeohagen  (46,49)  has  enabled  the  authors  to  make  the  following 
observations  concerning  the  spread  of  bovine  leukosis,  which  leave  hard¬ 
ly  any  other  explanation  but  ocewmnicabilityj 

1.  Bovine  leukosis  spreads  systematically  from  the  Bast  to  the  Vest 
of  Germany,  similar  observations  have  been  made  in  Denmark  (Bendlxan 
£7]  and  in  Sweden  (HJsrra 

2.  Leukosis  la  introduced  in  herds  by  the  purchase  of  animals  from 
the  !4st,  or  by  roaming  animals,  and  it  manifests  itself  then  for  years 
or  deoades  in  thee#  herds. 

3.  The  further  spread  of  leukosis  from  herd  to  herd  is  similar  to 
the  spread  of  chronic  infection  diseases.  It  is  most  frequently  spread 
through  the  purchase  of  breeding  animals. 

4.  When  oattla  from  leukosis-free  regions  are  Introduced  in  herds 
where  there  is  leukosis,  sooner  or  later  a  ram  bar  of  these  healthy  ani¬ 
mals  become  sick. 
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5,  i.eaknsi.3  oecu ra  on  average  or  larg*  siae  farms  under  varylr,?  o:i.r- 
cowotano«5  of  nutrition,  treatment  and  tianafrsment. 

6,  .Tig  infection  theory  is  also  sunporfced  hy  the  fact  that  leukosis 
disappears  completely  after  strongly  diseased  herds  hare  beer,  eliminated 
and  replaced  with  healthy  animals,  after  the  Lam  had  been  well  cleaned 
and  disinfected* 

’"ndeed  H Jarre  195*  (64)  states  that  tumor  material  from  cattle 
shoes  in  chromatographic  fractionation  the  same  changes  as  In  fowl*  The 
electronmicroscope  showed  characteristic  particles  in  the  ''virus  frac¬ 
tion",  V.ontsmagno  Papoarella  and  -Italian!  '1957) (108 >  vaccinated  chick¬ 
en  embryos  with  filtered  lymph  gland  material  of  a  calf  suffering  from 
lynohatic  leukosis,  and  in  20  more  passages  made  an  agent  that  they  claim 
to  be  the  exciter  of  bovine  lymphadenosis,  (tontemagno  (195ST  (106) 
transferred  allantoic  fluid  from  infected  chicken  embryos  to  tao  healthy 
calves*  After  three  weeks  there  was  a  feverish,  general  illness  which 
did  not  reaot  to  antlhioties,  and  after  two  months  there  was  a  temporary 
swelling  of  the  lymph  glands  and  hamatologLcally-'posltfve  values.  In  m 
later  pubUoation,  "ontsnagno  (1958)  (106)  describes  the  leucoeytogenic 
effect  of  the  plasma  of  leukotia  cattle  after  injection  Ln  laboratory 
animals,  _rn  1959,  Papnarella  (122)  published  a  morphological  desorip- 
tion  of  the  virus  and  three  electron  microscope  photographs. 

The  slow  spread  of  bovine  leukosis  —  which  is  hidden  because  of 
the  chronic  course  of  its  infectious  character  —  can  be  taken  as  a  sign 
that  the  virus  has  little  resistance  outside  the  host  animal,  C-otre, 
Hoaenoarger  and  '(iegenhagen  (50)  consider  the  following  possible  methods 
of  trenafsri 

1,  Haplaoental  trans  f «r 

2.  Transfer  through  ndlk, 

3«  Transfer  by  oontaot  with  silk,  blood,  rail  otic  fluid  cor  feces 
of  animals  with  hematologic  or  tumorous  leukosis. 

The  first  may  of  infection  can,  according  to  the  authors,  be  con¬ 
sidered  proven  while  the  other  possibilities  still  lack  sore  experimental 
proof. 


Although  the  patholngloal-anatamd nal  and  histological  bhang**  in 
the  oaaa  of  bovine  leukosis  have  been  investigated  end  deaarlbed  thorough¬ 
ly  fay  ’tauth  and  du  Toit  (77),  Kouth  and  ?olkmann  (75),  Dofabereteln  #t,al, 
(3?, 39,40,41)  and  others,  'we  still  know  little  about  the  pathogens  tic 
questions.  How  does  the  infection  occur?  Is  the  virus  alone  responsible 
far  oauslng  the  disease,  or  are  other  conditions  necessary?  How  does  the 
virus  behave  in  the  body  of  the  anisal7  How  is  it  excreted?  Kow  well 
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cons  it  survt  ve  fi  n  the  outni  fir  '-for Id,  -when  attacked  by  oruss  and  disin- 
‘-er.snrfcs?  "'an  the  virus  be  transferred  to  other  species  of  animals?  *11 
these  questions  can  be  answered  only  when  we  succeed  in  f oU owinp  the 
agent  on  its  way.  r  sure  knowledge  of  the  pathogenesis  and  ar.  early  di¬ 
agnosis  are  therefore  essential  for  a  -possible  nationwide  attack  against 
this  epidemic  which  is  constantly  spreading  in  Northern  Germany. 

-he  hematological  control  of  the  herds  enables  us  -without  doubt 
to  have  a  good  ensotologic  survey,  but  basi  cally  this  method  gives  only 
the  pathological-ix1.stologioal  sequence,  and  not  the  causa  of  the  illness, 
when  we  consider  blood  to  be  tissue  with  fluid  with  liquid  intracellular 
substance.  Hast  das,  -we  can  of  course  recognise  only  laukam&c  stages  of 
disease,  and  it  Is  very  difficult  to  recognise  lymphooytlo  hyperplasia 
from  non-leukoiic  causes.  Everybody  who  is  familiar  with  hematological 
control  knows  the  considerable  spread  in  the  results  of  repeated  investi- 
pation.  Finally,  the  use  of  hanatological  methods  in  general  mass  in¬ 
vestigations  takes  a  tremendous  amount  of  work  for  which  the  personnel 
is,  under  present  circumstances,  hardly  available.  In  spite  of  these 
known  arguments  the  "leukosis  key"  of  Getxe,  Rosonbergsr  and  £Leg*nhag- 
cn  (1.6)  has  stood  the  test  of  practical  application,  and  It  has  given 
\  -luable  impulses  to  the  leukosis  research.  Especially,  It  enabled  ui 
to  recognise  the  fact  that  the  disease  goes  through  two  phases i  the 
hematological  first  stage  and  the  tumorous  clinical  stage.  The  "leuko¬ 
sis  key  Is  so  fax  oartainly  the  beat  available  method  of  diagnosis. 

In  our  own  investigations  which  we  will  next  describe  we  compare  the  re¬ 
sults  obtained  with  the  leukosis  key  with  those  from  the  fluoree cant- 
serological  method*  The  principle  of  using  fluorescing  antibodies  de¬ 
veloped  by  Coons  end  co-workers  (25,  26,  31,  33),  seated,  as  a  virolog- 
ical,  innunological  method  suitable  for  reoogniiing  the  leukosis  agent. 

We  next  describe  the  first  experlenaae  with  this  method. 

IT.  THE  IDFNTTFTCATIOK  OF  ANTIOEIB  WITH  FLUORESCING  ANTIBODIES 

The  binding  of  artigeui  to  their  ooxrespondlng  antibodies  is  in- 
dlrsctly  shown  by  the  claasioal  method  of  serology.  The  mlorosoopie  ap- 
paaranoe  of  agglutination,  precipitation  and  compliant  binding  reaction 
la  a  physical  and  chemical  result  of  the  binding,  just  like  the  toxin  and 
viruaMasutralUation  are  the  biological  result  of  the  binding* 

The  method  of  marking  antibodies  with  fluorescing  dyes,  developed 
by  Coons  end  co-wrorksra,  makes  it  possible  to  see  the  antigen-antibody 
binding  optioally.  Tt  combines  the  specificity  of  serological  reactions 
with  the  resolution  of  the  micros  oops.  31  nos  this  method  has  not  yet  bean 
described  in  Oerasn  veterinarian  publications,  we  will  give  a  abort  sur¬ 
vey  of  the  principle,  the  results  obtained  so  far  by  other  authors,  and 
its  technical  application. 

!h«  principle  of  Coons  method  is  that  the  albumen  aolaculae  of  a 
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nurJ-fieri  ant,-, body  solution  in  vitro  can  malci!i  a  chamioal  reaction  with  one 
or  two  moiaoulrs  of  a  riaoresoiqR  dye*  ln  this  -way,  the  fluorescing  dye 
ie  oonjuraterl  tc  the  eggrdiite,  without  1  nfluenoe  on  its  serological 
specificity,  .^hen  the  marked  antibodies  are  allowed  to  react  with  a  tis¬ 
sue  cross  section  or  a  smear  or  streak  sample  eontaininR  corresoondting 
antigens,  then  the  fluorescing  antibodies  are  fixed  cy  toe  corresponding 
antigens.  AH  antibodies  T»h?ch  are  not  bound  can  wash  off.  There ver  the 
antigen-ontioody  binding  has  occurred,  we  can  see  the  resulting  fluores¬ 
cence  under  th™  fluorescence  microscope. 

Ibis  method  is  a  significant  contribution  to  ianmnologioal  research 
and  diagnosis.  rt  has  nude  possible  the  localisation  of  the  places  where 
antibodies  are  foamed  (2,  39,  30,  33,  121,  82,  153,  154.  157,  158).  lhe 
protein  transfer  from  mother  to  fetus  was  proved  (5,  92).  The  presenoe 
of  injected,  foreign  antigens  has  been  studied  (28,  45,  91,  147'.  lhe 
bodies T  own  antigens  and  antibodies  were  analyzed  (22,  23,  35,  62,  72, 

73,  95,  96,  Vt  98,  99,  9A,  100,  120,  135).  In  ijmnme-histoch€Bdcal  re¬ 
search,  hormones  and  enzymes  were  shown  (A,  11,  61,  63,  80,  101);  blood 
group  substances  were  also  demonstrated  (1,  67,  68,  138).  ?or  raedical 
microbiology,  the  possibility  of  differ be  tiatian  of  Infectious  agents  is 
•Ktrooetly-  interesting.  The  following  microorganisms  have  so  far  been  in¬ 
vestigated  with  tbs  fluoreaovnt  serologic*!  method,  ftnehas  (55,66),  Oil- 
iatss  (6),  Anaplasna  (UK))  Toxoplsasa  (18,  19,  52,  53,  5A),  Gungl  (42, 

57,  78,  146),  PnsumoQoooas  (26,  70),  Streptococcus  (58,  59,  71,  104,  105, 
132,  133),  Coli  baotecris  (51,  123,  143,  152),  Salmonella  (34,  141,  142), 
Shigella  (69,  79),  Proteus  bacteria  (125),  Pasteurella  (155,  156),  Haemo¬ 
philia.  bacteria  (126),  'Aalleomyces  paewkmally  (102,  103,  140),  3ao«arvch- 
rwois  (83),  P»nsea  bacteria  (65),  Treponema  (36,  137),  Leptospiras  (lift, 
136),  Rickettsia  (130),  further  the  Tiros  of  human  influenza  (14,  60,  86, 
150),  Parotitis  tpidwnioa  (21,  27,  148,  149),  measles  (3),  human  skin 
papillate  (l3).  Shop** a  rabfcdt  papLllooa  (118),  fret  iafiamosa  (84), 
Hepatitis  contagiosa  cauls  (24),  Pilttaooals  (17),  olasslaal  (15)  and 
atypioal  bird  plagos  (43),  Herpes  simplex  (12,  119,  131).  human  atypical 
pneumonia  (85,  87,  89),  Egypt  Id  (U6),  rabies  (56),  PciiomyslitiB  (16, 
SL,  139),  dogs  distemper  (88,  109),  Vaooinla  (117).  boof-and  smutb  dls- 
um  (112),  Teachsnsr  swina  paralyses  (ill),  and  the  Herpes  Zoster  (151). 

It  is  remarkable  to  obserre  that  now  fluorescence  ianunologioal 
kinds  of  virus  can  be  identified  immediately  without  considerable  techni¬ 
cal  laboratory  equipment.  According  to  the  principle  of  the  method,  they 
can  not  only  bs  repreaeoted  micros oopioaily,  but  they  can  also  be  serolog¬ 
ically  analysed  aooordlnf  to  their  speoifio  antigen  nature.  This  gives 
us  a  practical  sethod  for  tba  solution  problems  of  the  pathogsaeais  of 
virus  infections.  We  oan  also  disgnos*  thoes  virus  dlseaaas  Which  havs 
no  real  cytapathogSBic  effects.  Tbs  localisation  of  the  virus  in  tba  or¬ 
ganism  oan  b*  determined  immediately* 

An  excellent  survey  of  the  application  ol  fl'wreaoing  antibodies 
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for  Simtune  histochenical  research  has  been  published  by  Coons  (31» 
33)*  Liu  (90)  published  In  I960  a  survey  of  the  use  of  the  method 
with  virus  -  and  ricket+Jia  infections.  In  Germany,  thejnethod  of 
fluorescent  serology  has  been  pointed  out  by  Poetschke  ^see  note/ 
and  00-workers  (124). 

/Tfote7  Here,  we  wish  to  thank  Prof.  Dr.  Gerd  Poeteohko,  Munchen, 
for  valuable  advice  during  preliminary  technical  difficulties. 

Cyst  Originally  Coons  and  oo— workers  used  the  dye  fluaresdn 
Isocyanate.  In  that  oase  the  coupling  with  the  eRgwhite  body  ooouro 
via  the  G-N-0  groups 
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Pig.  1.  The  coupling  of  fluaresdn  isooyanate  to  albumin. 

The  synthesis  of  the  fluaresdn  isocyanate  is  however  difficult 
and  the  compound  Is  also  very  unstable.  Oocna  baa  it  made,  as  needed 
and  couples  it  immediately  to  the  antibodies*  The  introduction  of 
the  stable  and  eaxy'-to-etcre  flaoresoln  laothio  eyenate  hr  Ufga  et. 
al.  (126)  waa  therefore  e  welocee  Improve— nt.  The  authare  have  de- 
scribed  the  syntheel*,  bet  the  dye  oaa  be  obfeeined  rin—rnlellj  With 
fluoreecdn  isothiooyenate  the  ooupliag  oooura  over  the  3-0 -M -group! 


Pig.  2.  Tluoreeoin  laothioeyanate  eoupled  to  alboaln.  (B  -  albtadn). 

There  have  been  many  attenpte  to  make  other  dyee  far  tbs  coup¬ 
ling  to  proteins.  Ibs  eost  frequently  used  ones  are  sulfaxLo  adds, 
ebiob  are  ohlarated  and  oouplsd  to  tbs  albumin  vis  a  snlftocaAds  com¬ 
pound.  Clayton  (23)  used  1-dimethyl  — ■ <  no-5-naphthaIlas  sulfonio 
add.  Chadwick  et  al  (20)  and  Oehlaka  (144)  ear  bad  proteins  with  sul- 
forhodaadn-3.  Oehlske  also  rano— nrii  3-hydgoaeypyrs^5«^10-tarlsulfonis 
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acid  as  highly  snitnMe  for  protein  corrugation,  M&yersback  (93) 
introduced  the  add  chloride  of  l-dijnethylnaphthyl-aminosulfonio 
aoid  -5.  The  ooniugation  of  this  dye  to  a  orotein  foes  via  a  sul¬ 
fonamide  compound: 


Fig.  3.  Coupling  of  the  add  chloride  of  1-dimethylnaAthylandn- 
sulfodo  add-5  to  albumin  according  to  Mayers ba ah  (93).  R  ■  albu¬ 
min. 


The  sulfoohlorides  give  stable  compounds  with  albwruu  Final¬ 
ly,  Chadwich,  McSntegart  and  Nairn  (20)  coupled  "LLsaaaine  Flavine 
F7S"  to  antibodies  over  a  diaso  compound . 

The  un  of  dyes  with  emission  spectra  of  different  wavelength 
aakee  it  poesihls  to  localise  eerreral  antigens  in  one  staple.  Clay¬ 
ton  (29)  was  the  first  one  to  do  this. 

The  flucresain  derlvetes  end  the  hydroiy-pyreo-eulfonio  adds 
have  a  sharp,  frees  flocreeoenoej  dimethyl  ami  ncnaph  the!  ina  eulfo 
acid  Aiaathylnaphthylednoeulfo  aoid  give  a  sharp  yellow  flooreecenoe 
end  sulforhodsain-B  light*  arapgr-red.  Compared  with  the  other  dyee, 
eulforhodeala-B  Is  sell  suited  for  ooo treat  oolorlog. 

For  our  research  me  need  flnoreeeinieothiooyanate. 
m.  OUR  cm  RXSKiRCR 


A.  Method* 

1*  The  adaotatioc  of  leukneie  agent  under  ijieiiieentel  ocan 
trol  for  eerologioal  idantifi cation,  we  triad  first  to  adapt  bovine 
leokoaia  to  baby  aloe.  Mice  are  eerily  wanted  experimental  animals 
with  a  abort  life  span,  rapid  aequenee  of  generations  and  high  re¬ 
production  rate.  When  the  parent  enieele  have  not  bean  in  ocnteet 
wilti  tmor  antigen,  ao  that  th«7  oaanet  transfer  antibodies  to  m- 
bryoe  or  young  anienle,  the  baby  aloe  are  good  nutrients  for  the  to¬ 
ner  antigen,  sines  they  have  do  defense.  The  toner  antigen  oan  be  of 
heterogenous  origin. 
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.‘icf  or  the  American  nure  lirced  (rovul  '  edical  iesearch 

ii5t.li.ircr>,  ethcf.-y.la,  tnre  usoH.  ,-.reor<’o.ng  to  information  from 

the  leaders  or  Lhc  simpl y>oe  central  .institute  for  the  tprovring  of  cxner- 
imental  animals,  spontaneous  leukosis  JJd  not  occur  in  this  soecies.  In 
order  to  eliminate  the  influence  of  a  •possi  ble  antibody  formation  and 
its  diariacental  and  colostral  transfer  to  er. :1770s  and  yoxuvt  animals, 
only  one  litter  of  each  courle  of  narenta  was  used, 

=aby  mice  12  to  Ad  hours  old  were  riven  a  subcutaneous,  intramus¬ 
cular  injection  of  fresh  leukosis  material,  at  body  temperature,  from  a 
your.it  recently-killed  cos.  The  material  had  been  honogenVaert  in  Grif¬ 
fith  tubes. 

TVo  to  three  weeks  later,  most  baby  mice  were  killed,  but  a  fee 
were  keot  far  further  observation,  liwsr,  mj.lt  and  lymphatic  tissue  of 
the  killed  mice  were  then  homogenised  in  Griffith  tuoes,  and  after  dilut¬ 
ing  with  same  phosphate  buffer  according  to  •'lone,  (74)  the  cell-contain¬ 
ing  material  was  reinjected  in  newly-born  mice, 

2,  The  conjugation  of  the  dye  to  purified  globulin. 

Serum  feme  gjfttmUw  «ls  purified  by  precipitation  wl  th  emoni.ua 
sulfate  end  subsequent  dialyses  (t&ckal  (32)), 

The  albvain  content  of  the  so  purified  globulin  solution  was  de- 
tamiaad  with  the  micro  kjaldahl  method.  For  weak  seruma,  we  reocmaend 
concentration  cy  liophiliaation  ar  dialyeea, 

Coupling i  Far  mg,  of  protein,  we  needed  0,05  mg.  fiuoreectn  iao- 
thlooyanata.  The  dye  waa  ddaolred  in  dried  acetone.  In  the  proportion 
of  10  mg,  dye  to  1  00.  acetone.  These  substances  were  wired  in  an  TT- 
leneeyer  flask,  ooolad  to  0*^0  and  stirred  meahaxdeailyi 

10  oc,  0,87%  MeCl  solution  (0,15  »l), 

3  cc,  carbons te-bi carbonate  buffer  (0,5  pr  ■  9.0. 

7  oq  aaetone  (dried  over  taSO^I. 

To  this  oool  mixture,  we  added,  wtxila  stirring,  10  co  of  the  cod¬ 
ed  globulin  fraction  with  known  protein  oonteot.  Subsequently,  we  added 
droo  by  droo  (0.1  cc  in  aboct  15  win,)  0.05  wg.  of  the  dye  dissolved  in 
acetone  per  wg,  of  protein.  After  addition  of  the  dye,  the  solution  may 
not  be  add.  All  the  same,  km  albusln  always  precipitates.  The  solu¬ 
tion  containing  dye  wust  be  stirred  for  IS  hours  at  0-2°C  and  is  suos*- 
quuntly  dialysed  at  the  seme  temperctuxe  against  0.1 5  ::  >'aCl  solution 
(pK  •  7U),  until  the  rwpeatedly^ohaaged  dialyse tion  fluid  shows  no  flao- 
reeoenoa  in  7®  light.  The  soiled  dye  is  pet  in  reaction  tubes  and 
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stared  in  deep  freeze  (-36°C)  until  used. 

Elimination  of  non specific  coloring 

The  remove!  of  dye  that  has  not  sufficiently  been  removed  by 
dialysis  is  of  great  importance  for  the  use  of  fluorescent  antibody 
solutions.  The  coupled  globulin  which  was  stored  in  the  deep  freer e 
wrs  therefore  freed  of  precipitated  albumin  by  oeotrlfuge  and  then 
absorbed  on  surface-active  substances.  Specially  suitable  fear  this 
are  acetone-dried  oulvsrised  souse  or  rabbit  liver  or  bone  marrow  car 
active  carbon,  which  do  sot  dissolve  ir.  KaCl  solutions.  About  5C  W*. 
pulver  is  added  pear  cc%  corrugate,  it  is  incubated  and  shaken  for  1 
hour  and  then  oeirtrifuged  at  15,000  r.p.s*.  at  low  tearpearature. 

3.  The  dye  conjugation  to  purified  anti-leukosis  globulin  for 
the  direst  identification  of  antigen. 

According  to  the  abovs-maatloped  aethed  the  purified  gasevar- 
globulin  from  the  aertm  of  cattle  ill  with  leukosis  is  oouoled  with 
fluareseln  isothiocyanate.  This  method,  however,  was  found  to  be  un¬ 
suitable  far  our  investigations  because  apoarently  the  antibodies 
against  leukosis  agents  in  the  blood  sera  have  a  very  weak  concentra¬ 
tion,  and  they  are  still  further  reduced  by  the  coupling  procedure. 

m  order  to  avoid  this  weakening  of  the  leukosis  antibodies, 
the  Indirect  identification  of  antigens  with  the  coupled  anti-globu¬ 
lin  was  tried. 

A.  The  dye  conjugation  to  purified  anti-globulin  for  the  in¬ 
direct  identification  of  antigen. 

This  method  aakee  it  oosslbli  to  sake  an  antigen-antibody 
coupling  visible  with  a  dye-coupled  anti-globulin  (Waller  and  Coons 
(151)).  In  the  layering  aatigen-entdbody-anti-entibody^the  antibody 
wtdoh  la  act  narked  works  as  a  bridge  and  is  at  the  mmae  tine  an  one 
aide  an  antibody  and  on  the  other  elds  an  antigen  (see  enhewstlo 
representation). 


F1f.  4.  Schsnatic  representation  of  the  anti-globulin  method  far  the 
indirect  Identification  of  antigen. 

Ptia  method  la  specially  very  eui table  for  working  with  week 
spedfio  sera. 
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’ r.  our  own  research  i.t  outline*’  -  hh*rh  frab*  a  I’  anti-”lc  ,'ilir.  y 
j ’’taw^roual y  'n.loctin.:  carefully  I'urif'wd  ovine  glonulir  i n  rai-bito, 
rnc  intravenous  >  njcct.ions  are  s  unnortec1  ?»y  1  n  trafltuseuiar  injections  oC 
■Tlonulin  anrl  r*und  *  i  Ad.juvans  (iA^m  "he  anti-globulin  was  ourified  an 
described  above  and  couoled  to  lluoressin  L-othl  ncyanate» 

5*  ">sear?h  with  Ioioto  antigen  and  unkr.omr.  antibodies 

.\a  ?j-tiij®n  we  used  smear  swtples  of  mouse  tumors,  as  antibodies 
we  used  sere  of  cattle  to  be  routined.  .i nti pen-anti body  oindinrs  were 
proven  by  ^LuoreooenL  rahtdt^aati-CAtfcle-^puma-glonulin. 

The  main-  and  control  samples  were  made  according  to  the  system 
o'  Table  1. 


6.  "es earth  with  unknown  antigens  and  known  antioodias 

V.ith  this  method  we  tried  to  identify  the  antipen  is  blood  a  ancles 
of  cattle,  is  antibody  we  used  the  sens  of  a  cow  which  had  had  leukosis 
far  a  long  tine,  and  which  was  under  regular  hematological  control  (H,!.jo, 
?hr.  82331)*  The  serum  ia  permanently  preserved  by  lyopir  lisetion.  ?ne 
main  sample  and  the  control  sernales  were  made  according  to  the  system  of 
facie  2. 

Table  1 

Schematic  representation  of  the  preparation  of  samples  for  the  investije- 
tion  of  specific  leukosis  antibodies* 


main  experiment  1st,  oontrol  2nd.  control  3rd  control 


1,.  object  glass  smear  sample 

of  leukotlo  mouse  turnon 


2m  drying  in  air,  fixing  for  15  sdn.  with  cold  (-79°C)  absolute  alcohol 
3* treatment  of  30  win,  in  humid  room  at  with: 

patient's  serum  port tire  leuko-  negative  patient's 

_ sis  servsr. _ leukosis  serun  sena 

A*  30  do*  rinsing  in  buffered  NaCI  solution  (0*15  ?!  Tied  solution,  eon- 
trtnlng  O.CQ.  U  phosphate,  pH  ■  7»2). 

5,  30  min.  in  humid  room  et*37°C  treauaent  with  fluorescing  rebbit-anti*- 
cattli  tsw  globulin, 

6,  >0  sin,  rlnelng  in  buffered  >hCl  solution  (see  no.  A)* _ 

Result 

under  *  or  -  required!  required!  required! 

ad-  fluorescence  ♦fluorescence  -fluorescenoe  -flunres- 

_ _ _ cence 


maser  aaeola 

of  healthy 
moose  milt. 


p 


p 


'rai>l,j  2 

Schematic  rnpresontata  on  of  the  prer'iiration  of  snr>pl«s  for  trr.-  irr/oatiga- 

tjov,  of  lwikotic  snscUic  anther. _ _ _ 

main  e:<x>orinient  1st  control  2nd  control  3rd  control 


1.  citrate  idood  smear  on  object  pisss  of: 

patient’s  a  leukosis  a  leukosis  a  leukosis 

positive  cow  negative  cow  positive  cow 


2. 

drying  in  air,  fixing  .for  15  min.  in  cold  f-7 b°C>  absolute  alcohol. 

3. 

treatment  for  30  min.  in  humid  room  at  -37°r'  vi  th: 

anti-leukosis  serum 
(H.Mo.-t.82331) 

serum  of  a 
healthy  cow 

4. 

30  min.  rinsing  In  a  buffsrtd  KaCl  solution  (0.15  '*  i'aCl  solution, 
containing  0.01  ”  phosphate,  pS  •  7.2) 

5. 

30  min.  treatment  in  a  humid  room  at  ♦37°C  with  fluorescing  rabblt- 
anti-cow-gamma-globulin. 

6. 

30  min.  rinsing  in  a  buffered  NaCl  solution  (as  under  4). 

Result 

under  p  ♦  or  -  Required:  Required: 

nieroac.  fluorescence  + fluorescence  -fluoresosooe 

Required: 
-fluoree ■ 
oenoe 

The  near  eamplaa  are  mads  by  oentrlfuglni  ordinary  citrate  blood 
■•spies  for  10  sin*  at  2500  r.p*a.  after  which  the  citrate  plaema  on  top 
is  aostly  snaked  off,  so  that  only  a  thin  layer  of  pliei  resains  above 
the  layer  of  leukaeytae  of  the  call  sediment.  Thth  a  curred  plat! mat 
tool,  a  drop  of  tbs  mixture  of  piawns-lsakrwiytss  erythrooites  la  taken 
out  and  pat  on  ths  object  glass. 

7.  Technique  of  the  fluorescence  irierosoope. 

Ificroaoopei  larfe  flnoreeoaooe  attaohsant  to  the  ?elas  photcnicro- 
scooe,  with  high  pressure  mercury  light  source  HB  200  (OsreaU 

Filter:  JO  5,y)  2,2  x  30  12. 

eyepiece  blocking  filter:  Orange  blocking  filter  to  be  screwed  in¬ 
to  the  eyepiece. 

Aperture  of  the  oondsnaer:  1.3 

Objective:  Flan-Apocbrosat  100/1.32  oil. 

511*i  Agf a-lBopan-fiskord  or  Ilford. 

8.  henato logical  investigation. 

The  total  number  of  leukocytes  was  determined  after  treatment  with 
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vh*  'irthvi  violet-  acetic  ftc.U)  in  thv  count  in;  ■  chamnnr  o!'  rnnma#  -hf*  dil— 
t'erentlation  of  tun  leukocytes  rase  dono  i  n  a  biooc  smear  colored  t: i  Lh  "he 
method  of  Vavnenheia. 

~.  Material, 

'•‘nil  and  citrate  blood  samples  and  smears  for  the  hematological 
control  were  taken  from  510  radjcedKnlaek  lowland  com:  from  29  herds  in 
outhem  '.ewer  )axony,  in  which  there  was  at  least  one  case  of  tumorous 
leukosis#  ost  Mood  samples  were  taken  and  most  heaatolcgi cal  investi- 
rw-ions  done  under  the  direction  of  Tr.  range  rron  the  Organization  for 
^'oiderdc  .nimal  'iseases  *n  ’’iedersachsen. 

^Totei  Keref  we  wish  to  thank  the  r.irectar  ~.t*  '■•ppin,  Hannover,  for 
putting  the  animal  anti-eoidemic  service  at  our  disposal  for  our  research# 
“or  the  tedious  work  of  counting  blood  eamplee,  T  thank  !r»  "range#  Ha 
is  co-author  of  a  forthcoming  publication  about  the  spread  of  bovine  leu¬ 
kosis  in  Lout  hern  Lower  3axony#7 

"#  .-iwsulta  of  the  T  nvestigations 

1*  The  adaptation  of  the  leukosis  agents  to  baby  mice# 

T.lth  the  nrerioualy  espial  nod  technique,  497  mice  were  infected 
in  three  stag**.  After  the  third  stage,  there  -nut  a  beginning  tumor  on 
the  olaoe  of  the  Injection  of  a  23  day  old  mouse#  3iis  tour  has  been 
grown  in  many  mere  atagee,  at  the  mnwertt  it  la  in  ita  15th  stage.  In 
the  fourth  stage,  the  Umar  yield  was  only  3*.  It  increased  to  about  90* 
in  the  l$th  stage.  At  the  same  time,  the  rate  of  growth  of  the  vaoaina- 
tian  tumors  increased  with  the  rafter  of  atagee.  Following  the  9th 
stage,  the  turner  la  dearly  *i*lblt  after  7  days.  The  following  pictures 
shoe  a  leukosis  vaoclnatiou  tumor  in  a  16  day-old  no  use#  In  the  living 
mouse  (Tig.  5«),  we  clearly  see  the  strong  t\anoroes  swelling  of  the  beck 
side  of  the  neck  and  the  back  (place  of  injection)#  In  the  dead  souse 
(Tig#  6),  the  nut-eised  tumor  with  ita  sharp  limits  on  the  back  side  of 
the  vertebra  Is  shawm  as  an  open  specimen#  Histological  investigation 
identified  the  very  squashy  tunar  as  Ijnhoeqrtio  hyperplasia. 

*n  intended  attempt  to  implant  pieces  of  tumor  from  the  sixth 
stage  in  grown  mioe  had  a  negative  result#  After  ten  daye  the  Implanted 
part  waa  completely  res  orbed.  Implanted  tumors  from  the  ninth  stage, 
however,  hare  developed  to  growing  tumors  in  grown  mice,  when  Just  before 
the  implantation,  1  ag.  of  oartisone  was  injected  subcutaneously#  Corti¬ 
sone  apparently  prevented  a  defense  reaction.  A  grown  mouse  which  was 
treated  in  this  way  is  pictured  in  Tig.  7. 
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rig.  5 


Experimentally  grown  Ijwnhocytio  tumor  In  a  16— d»y  old  nous*. 


rtg.  7. 


drown  aouae  with  tmor  growth  after  proUwlnarjr  traataant 
with  oartleoae. 


Cm  flret  ooourreooe  of  a  toner  is  tha  place  of  injection  of 
a  jouag  aouae  and  tha  gradual  adaptation  to  baby  wloa  together  with 
tha  fluareeeast  earologlaol  ldantlfioatioo  with  borine  lestoeia  earoe 
of  antifans  In  that*  tu*crt,  sake  it  likely  that  those  tranoplwtahle 
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tutors  are  heterogeneous  material  from  cows.  5ut  we  can  not  complete¬ 
ly  axolude  the  oossibility  that  mouse  leukosis  started  soontaneously, 
or  was  triggered  by  the  injection*  At  this  moment,  there  is  no  method 
to  dieprow*  this  possibility* 

2*  The  fiuoreeoent-serolorieal  identification  of  »  leukosis 
antigen. 

Tn  smear  ganples  of  mouse  tumors  and  blood  samples  of  tumorous 
or  hanatologicaliy  leutotic  cows  and  in  cows  which  did  not  yet  show 
any  hematological  changes,  we  found  —  with  the  nreriousiy  mentioned 
technique  —  fxuarescing  point  sources*  On  the  basis  of  the  controls, 
these  mostly  represent  the  marking  of  a  leukosis  antigen  (virus)*  The 
else  of  these  marked  partial**  rengee  from  the  limit  of  the  mieroBCop- 
ie  power  to  soaethlng  wt<*tiar  to  ooocus  (presumably  virus  aggregates), 
they  are  present  in  blood  plasma,  in  tumor  lntraoaHar  fluid  and  also 
in  and  on  lyrephooltes  and  erythroaltes.  Their  brilliant,  sharp,  yel¬ 
low  fluorescence  makes  then  prominently  visible  under  micros  oor&c  ob¬ 
servation*  However  it  is  often  sccenhat  difficult  to  present  in 
.  Loro-photos,  because  the  fiacres oenee  decays  considerably  after  long 
exposure,  while  the  light  strength  of  the  snallest  murked  particles  is 
not  enough  to  darken  the  negative*  la  reproduce  here  7  micro-photos. 
The  siee  of  the  parti  else  ean  be  coopered  with  the  erythrocytes, 

Welsh  appear  in  a  week  non-speed. flo  circle  of  light* 

In  addition  to  the  eontrols  aecrtioned  in  Tahle  1  and  a  — 
neeeswy  for  aaeuranoe  of  speedflolty  —  we  investigated  blood 
saaroles  of  sheep,  *oets,  dogs,  rabbits  and  guinea  pigs*  Ir.  none  of 
the  described  blood  samples  did  va  see  the  deearl  bed  particles. 
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Fig*  8-10.  FlaorMQtnt-acrlologlMUy  markad  laukoala-epaaLfio 
oartiolaa  (riru a)  in  blood  plana  of  cow*. 


Fig.  U  and  12.  Bia  ltukoais-epacific  partial aa  (Tiros)  ara  proscit 
both  in  plaana  and  on  and  In  srythrocytaa. 


Fig.  13  and  14.  Sltoatlan  of  tha  lsukoeia-apaclfio  particla*  only  In 
tba  arrthrocjtaa.  In  tlia  oalla  tha  inclination  to 
aaka  (virus  )«ffrag«tas  is  claarly  risibla. 
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3.  statistical  evaluation  of  the  method  of  Investigation* 

All  the  material  can  be  arranged  in  two  groups.  In  the  first 
group  (14f!  cows>  the  serum  of  the  animals  to  be  investigated  was  checked 
far  leukosis  specific  antibodies  vlth  known  tumor  antigen.  \n  the  second 
grour  (368  c crura '  blood  samples  of  the  animals  to  be  investigated  were 
checked  for  leukosis  soeelrie  antigen  (virus)  with  known  antibodies,  -or 
,the  comparison  of  the  fluoresoent-cerolcicical  results  with  the  results 
of  the  hematological  control  according  to  the  leukosis  key  every  group 
is  subdivided  into  ''animals  more  than  3  years  old'*  and  "animals  less  than 
3  years  old". 

a).  The  correlation  of  the  f lucres cent-serclo £ical  '.aentifica- 
tion  of  leukosis-e pacific  antibodies  uith  the  absolute  number  of  lympho¬ 
cytes. 

£jot««  fhe  total  number  of  leukocytes  has  also  been  evaluated  for  eaoh 
grout,  but  they  ere  not  published  beoauso  of  laok  of  space.  They  are  nro- 
portional  to  the  absolute  number  of  lymphocytes.  Those  interested  can 
request  th-  tables  from  the  author*/ 

Table  3. 

Ihe  correlation  of  absolute  lymphocytic  values  with  antibody  identi.fica- 
tioa  00  118  cojs  older  than  3  years. _ 

Total  somber  of  Ho.  of  Fluorescent-serological 

lymphocytes  positive  questionable  negative 

ehs.  %  aba.  i  abe.  % 


1,000  -  2,000 

2 

- 

- 

- 

mm 

2 

100.0 

2,000  -  4,000 

42 

3 

7J. 

- 

- 

39 

92.9 

4,000  -  6,000 

35 

4 

11*4 

- 

- 

31 

88.6 

6,000  -  8,000 

11 

2 

18.2 

*• 

9 

83*8 

8,000  -40,000 

7 

3 

42.9 

- 

- 

4 

57.1 

10,000-12,000 

5 

2 

40.0 

- 

- 

3 

60.0 

12,000-04,000 

7 

5 

71.4 

- 

m 

2 

28.6 

14,00046,000 

4 

3 

75.0 

- 

- 

1 

25.0 

26,000-13,000 

1 

- 

- 

we 

1 

100.0 

18,000-20,100 

2 

1 

50.C 

we 

- 

1 

50.0 

beyond  20,000 

Svsneryt 

2  2 

iIB  5J 

100.0 

*Wi 

w 

up  to  6,000 

79 

7 

8.9 

m 

- 

72 

91*1 

6,000-43,500 

30 

12 

40.0 

- 

*» 

18 

60.0 

beyond  13,500 

9 

6 

66.7 

- 

- 

3 

33*3 

rn  this  last  table,  the  anlnalii  over  three  years  old  are  subdivided 


according  to  their  nurher  of  lynrohoeytes  and  correlated  with  the  re¬ 
sult  of  the  fluorescent-serological  antibody  investigation* 


The  25  cons  with  positive  fluores cerrt-ser  ological  reactions 
have  an  average  of  11,409  lymphocytes;  the.  93  cows  with  negative  re¬ 
actions  have  5,140  lymphocytes*  The  average  difference  is  6,269 
lyrohocytes.  The  t-test  for  the  comparison  of  two  average  values 
oould  sot  b*»  used  for  th«  statiatioal  confirmation  of  this  differ¬ 
ence,  because  there  la  no  normal  distribution,  but  the  variations 
are  significantly  different.  Therefore  ire  used  the  WUooocen-testt 
the  formula  1st 

„  N.  (N,  +  I*.  +  1) 

2 - 


u 


1;  N,W,  (K,  +  N,  -f  3) 
y  12 


»  number  of  flnarescent-serologically  positive  cows 
N2  -  number  of  fluacresoentMierologioslly  negative  oowe 
K  »  sum  of  the  negative  sequence  numbers. 

This  non-persnetrio  teat  showed  that  the  difference  in  the  dis¬ 
tribution  of  the  fluoresoant-eeroJ.ojd.caUy  positive  and  negative  aaL- 
ssals  against  the  lyaphocytio  values  (n  ■  21*7  3*37)  with  P  4.0. 01 
is  highly  significant* 


The  following  table  gives  the  correlation  of  the  absolute  lyw 
phocytio  values  to  the  antibody  ldantifloatlon  in  24  oom  younger 
than  3  years. 

Table  4t  The  oooparieon  of  the  absolute  ly^hooytlo  value  with  the 
antibody  Identification  of  24  oowe  younger  than  3  years. 


total  maber  number  of 

of  lymphocytes  animals 

2,000  -  4,600  1 

4,000  -  6,000  12 

6,000  -  8,000  9 

8,000  -10,000  2 _ 


floMreaoagt-eero  Logical _ _ _ 

positive  questionable  negative 
abe,  %  aba*  i  abg.  % 

-  -  -  -  1  100.0 

-  12  100*0 

•'  -  9  100.0 


1  50.0  1  50,0 
r  ~zr~ 


When  we  see  this  table  me  note  that  it  la  interesting  that  of 
the  24  young  animals,  only  one  had  identifiable  antibodies.  The  VU- 
oazas  teat  is  hers  wmeoessary* 

b).  The  correlation  of  the  antibody  identification  aocarding 
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to  the  hematological  identification  with  the  leukosis  key* 

For  this  comparison,  we  omit  tho  hanatolori  callj  questionable  oases. 
In  the  faur-eolwan  taule,  we  then  ret  th©  follo<d  nf'  values* 

-luoreaoerrb-eerolotcJ-oaJ.  results 
,  *  *»'  — 

Hematological  result  according  +9  4  13 

to  the  leukosis  key  -  12  101 _ 113 

ST  "105  lST“ 

result  of  the  T^-Test: 
wp  *  23*4 

t^tab  ■  10.82  at  O.U  I.«.  far  1/G. 

Corelation  factor  1  r  -  0.476 

The  correlation  is  therefore  highly  sigrtUTicaat. 

o).  The  correlation  of  the  fluoresoent-aerologioal  identifica¬ 
tion  _c>f  IjBuirosie-roecifio  antigen  (virus)  to  the  absolute  snnber  of  lym¬ 
phocytes. 

Table  5  oontaJhs  the  grouped  lymphocytic  values  and  the  fluores¬ 
cent-serological  antigen  identification  fear  312  cows  older  than  3  years* 

Table  5*  The  correlation  of  the  absolute  lycphocytic  values  to  the  iden¬ 
tification  of  leukoaie-apedflo  antigen  la  312  cows  older  than  3  years. 
•total  nuabetr  of  BR^SFc?  ^  fluares oent-e erolo gl oal 

lywphocytee  andaala  positive  questionable  negative 

_  aha.  1>  aba.  %  ebe.  t _ _ 


1,000  -  2,000 

13 

9 

69.2 

1 

7.7 

3 

23.1 

2,000  -  4,000 

82 

37 

45.1 

7 

8.6 

38 

46.3 

4,000  -  6,000 

71 

25 

35.2 

8 

11.3 

38 

53.5 

6,000  -  8,000 

31 

15 

48*4 

6 

19.6 

10 

32.2 

8,000  *0.0,000 

16 

11 

68.8 

4 

25.0 

1 

6.2 

10,000-12,000 

18 

11 

61*1 

2 

11.1 

5 

27.8 

12,00004,000 

14 

8 

57.1 

2 

14.3 

4 

28.6 

14,00006,000 

16 

12 

75.0 

3 

18.8 

1 

6.2 

16,00008,000 

12 

3 

66.6 

3 

25.0 

1 

8.4 

18,00000,000 

5 

5 

100.0 

— 

— 

mm 

mm 

20,000-22,000 

4 

3 

75-0 

— 

— 

1 

25.0 

22,000-24,000 

8 

8 

100.0 

— 

— 

«• 

- 

24,000-26,000 

7 
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’The  average  nunoflr  of  lymphocytes  in  the  positive  cases  i.s  11,'jCr.; 
o*'  Uip  negative  cases  5*562.  Hie  diC Terence  is  6f'XV  lym.  hocyt.es • 

•  ccordinp  to  the  .d  lcoxen  teat,  the  dbm  i’ferent  distribution  of  the 
positir*  and  negative  cases  compared  ■with  the  mmi.er  of  lyrohocytes  is 
hifhly  si.BTrl..fiCAnt  (a  »  1S.0  -  >  3.29)  with  ~  <  O.OPl, 

"lie  yoantr  animals  of  this  second  research  tout)  are  considered  in 
"ai.le  6. 

'  it'le  6,  The  connection  of  the  absolute  number  of  lymphocytes  to  the 
identification  of  leukosis-specific  antigen  in  56  youruj  animals  under  3 
years. 


total  number  of  number  of  fluoresoent-aerological 

ivnrhocytes  animals  po  si  tire  questionable  negative 

aba.  f,  aba.  %  at  3.  f- 
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Avemage  number  of  lyeqphooytee  in  the  fluorescent  serological 
cases:  9,062,  in  the  negative  oaaaei  6,190,  Die  Hffwenoa  ie  1972* 

In  the  311c oxen  test,  we  have  u  -  1*38  -  <  2.0  and  therefore 
not  tifsLfloent.  The  lack  of  significance  in  this  group  can  be  seen  as 
proof  that  the  heoato logical  judgeent  of  young  ardmala  is  extraordinarily 
difficult. 


d)  The  correlation  of  the  antigen  identification  to  the  hema¬ 
tological  Judgment  accordlr*  to  the  leukosis  key. 

Just  es  under  b)  we  die  regarded  the  queetloneble  results  In  these 
findings.  The  four-coloen  table  has  then  the  following  values t 

fluoxee oent-eerological  results 


hematological  result  so-  ♦  68  10  78 

cording  to  the  leukosis  -  95  1<X  199 

key  - - - 

163  lit  277 
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Ranlt  of  +4ia  X  taati 
X2wno  -  35.93 

X^tab  -  10.82  at  0.11  I  .'4.  far  1  FG. 

Correlation  coefficient:  r  *  0.36 
The  correlation  is  highly  aifCniflcant, 

e).  Comparison  of  antigen  and  antibody  identification  for 
t.ie  o valuation  of  the  romb«r  of  lyrohocytee  according  to  leukosis 

key. 


In  ccrdso*  to  picture  the  numbers  in  theae  previous  tables,  we 
plotted  in  Fig.  13  the  antigen  aod  antibody  crurrea  tar  those  mrnbera 
of  lymphocytes  for  which  the  leukosis  keys  were  considered  to  be  neg¬ 
ative,  questionable  and  positive. 


Tig.  15*  Plot  of  the  percentages  of  antigen  (virus)  or  antibody  id¬ 
entification  at  the  critical  embers  of  iyephocybae  in  the  hanatoloff* 
loal  considerations. 

Sds  figure  gives  a  ooepaot  surrey  of  the  reeulte  of  the  la- 
veatdLgetlona  of  all  art  wale  older  then  3  year*.  Of  79  lnvsetlgeted 
animals  with  uo  to  6,000  lyephoaytee  per  ne^(eee  Table  3),  Shiah  were 
negative  aooardin*  to  the  leukosis  key,  6.91  bed  leukosis  specific  aird- 
bodiee.  Of  the  166  entasis  Investigated  for  leukosis  antigen,  which 
bad  also  lees  than  6,000  lygohocytee  p«r  m3  (ate  table  5),  this  anti¬ 
gen  was  identified  under  the  flecrseosnos  micros  oops  in  42.81  of  the 
oases. 


In  the  hseatologloalljKrorpect  region  froei  6,000  to  13, $00 
lymphocytes  per  sr,  40.01  of  30  animals  had  leukosis  antibodies  end 
$5.4<  of  74  enlaels  bed  leukosis  antigen. 

In  the  he— tnlngioelly  positive  region  of  more  then  13,500 
lymphocytes  per  mm3,  only  66.71  of  9  aniaale  tested  had  antibodies 
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and  77*8''  of  7-’  animals  tested  had  .Leukosis  antigen. 

'  art her  ire  can  see  from  the  figure  Wiat  .In  leukosis  the  formation 
of  antibodies  starts  apparently  relatively  late. 

;v.  r.iSCj:;r!-»} 

if  Xorthrar  research  would  conf  irm  the  leukosis  specificity  of  the 
described  ^articles,  which  are  apparently  virus,  then  the  technique  with 
the  dye-cur  ken  antibodies  would  be  a  simple  method  for  the  solution  of 
pathogenic  problems  and  for  the  diagnosis  in  the  fifth t  against  epidemics. 
This  method  sites  considerably  more  oositivn  reactions  than  the  hemato¬ 
logical  control,  and  might  exclude  the  heraatologi  oaily-oositive  cases 
nhieh  are  not  caused  by  leukosis.  v;e  .Trust  emit  and  see  whether  the  fluo- 
resoent-eerolopioally  positive  out  hanatologioally  negative  animals  will 
show  In  the  future  the  oharastarlsuio  lymphocytic  hyperplasia. 

An  objection  against  the  method,  which  we  can  at  the  moment  not 
yet  fully  exclude,  Is  the  possibility  that  in  the  leukosis  serum  of  corn 
?.loKr.82331  there  are,  besides  leukosis  antibodies,  also  antibodies 
against  other  types  of  virus  in  the  blood.  Although  the  probability  is 
low,  this  possibility  has  to  be  carefully  investigated.  «e  can  reject 
this  objection  only  when  it  is  found  possible  to  make  experimentally 
highly  purs  teat  sere  with  purified  virus. 


7.  smMkKT 

t 

1.  Principles  end  methods  far  Marking  antibodies  with  finer es 

oeat  dyes  are  described.  _ 

2.  By  baby  mouse  transfer  to  adapt  \h*  bovine  leukosis  virus  to 
aloe.  Jbe-wtrus  I i  therefore  under  axperiadhtal  control. 

3.  fy  means  of  the  "indirect  method"  l*ukosi*-s pacific  particles 
were  found  in  ameer  samples  of  mouse  tumor*  and  in  blood  samples  of  oattle 
with  masorous  or  hematological  leukosis,  and  also  in  blood  samples  of 
oattla  which  did  not  yet  show  a aj  hama  to  logical  changes.  The  ernes  method 
In  a  similar  auplioation  Identified  lsukosis-cpedflo  antibodiee  in  the 
ieae  of  oatSle. 

4*  The  statistical  evaluation  of  the  results  of  the  investigation 
of  altogether  510  com*  from  29  lautotic  herds  gave  a  highly  significant 
•Ucoxeo  test  far  the  distribution  of  the  fluoreecent-earological  antigeo- 
and  antibody  identification  with  regard  to  the  absolute  nenber  of  leuco¬ 
cytes  in  all  cows  over  three  yean  old.  In  the  mas  may,  the  oarrelatioD 
between  the  flucresoent-eerologi cal  result  and  the  hmsatologioal  JudfMnt 
according  to  the  lautosis  kay  was  found  to  be  highly  significant  aooora 
lag  to-the — T^test. 
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